Colloid cysts are among rare benign tumours of the third ventricle. Although the most frequent symptoms are headache and syncope, arrest hydrocephalus or sudden death could appear with colloid cysts. The aim of this pictorial essay was to increase awareness of the clinical presentation, computed tomography (CT) and magnetic resonance (MR) imaging spectrum, and treatment options of the colloid cysts. The data of 11 patients with histopathologically and/or clinically proven colloid cyst were analysed, retrospectively; and the neuroradiologic appearances of the cysts were evaluated. The CT and MR appearance of colloid cysts may change, depending on the viscosity or the cholesterol content of the cysts. However, the cystic content is the most important factor that could affect the success of treatment. Cysts that are especially rich in protein and cholesterol tend to be hyperdense on CT, hypointense on T2-weighted sequences and hyperintense on T1-weighted sequences. These cysts are viscous, and the success of aspiration is significantly low. In the diagnosis and evaluation of smallsized cysts that have an ingredient similar to cerebrospinal fluid, 3-dimensional sequences might be useful. The radiologic appearances of colloid cysts could play an important role in directing these patients to alternative surgical modalities, including resection.
Colloid cysts are rare intracranial lesions, which are usually localized at the anterosuperior portion of the third ventricle. Annually, the incidence is approximately 3 of 1,000,000 [1] . They compose 0.2%e2% of all intracranial pathologies, 15%e20% of all intraventricular tumours, and 55% of a third of ventricle masses [2, 3] . These cysts could cause acute hydrocephalus and cerebral herniation, and could lead to death. Therefore, they should be treated [1] . Histologic analysis of colloid cysts reveals an epithelial layer on the inside and fibrous capsula on the outside. Epithelium is usually characterized by mucin secreting or ciliated epithelia. Because this epithelium resembles respiratory epithelium, colloid cysts are thought to be embryologically originated endodermally rather than neuroepithelia [1] . Different surgical modalities have been described for their treatment, including simple shunt application, open surgeries, and percutaneous approaches (simple cyst aspiration, stereotactic aspiration, and endoscopic procedures) [4] . The most important factor in determining the percutaneous approach is the viscosity of the cystic fluid. The radiologic appearance of the cysts is of a crucial importance in determining the most suitable treatment protocol and in prediction of the success of the treatment. In this study, we aimed to discuss the radiologic appearances of the colloid cysts in concordance with new sequences and high-Tesla MR devices. As far we know, there is no updated and detailed study in the literature.
Clinical Findings
Colloid cysts are known as rare mass lesions of the third ventricle. Although most of them are localized in the third ventricle, they rarely occupy the lateral ventricle, the fourth ventricle, or out of the ventricular system [5, 6] . Their wall is usually homogenous, can be either elliptical or spherical; their size usually ranges from 3e40 mm, however, they might be larger. The size of the cyst is not a trustable prognostic factor because smaller cysts can lead to sudden death as well [7] . Most of the reported cases are seen between the third and fifth decades but can be seen during infancy and childhood as well. Although utmost, the cases are sporadic; there are at least 10 familial cases reported in the literature, which suggested an autosomal dominant penetration [8] .
The major symptom that patients have is headache, which can be seen in 68%-100% of the patients [1] . Eight of 11 patients of our series had headache (73%). This symptom usually starts in the frontal area, is characterized by attacks that last for a short duration and changes with position. This headache is relieved by sleeping, which is different from place-occupying lesions [9] . Nausea and vomiting are usually associated with this headache [1] .
Gait disturbance, temporary loss of consciousness, sudden weakness in extremities, blurred vision, dizziness, stroke, psychiatric problems, behavioral changes, dementia, and urinary-rectal incontinence are among less-frequent symptoms [10] . In children, the most frequent symptoms are headache, nausea and/or vomiting, papilloedema, and diplopia [1] . Although colloids cysts are histologically benign, they could obstruct the foramen of Monro and lead to acute hydrocephalus [1] .
Radiologic Properties
Both computed tomography (CT) and MR can be used in the radiologic diagnosis of colloid cysts. On CT, a major amount of colloid cysts is seen as hyperdense when compared with brain parenchyma (Figure 1 ). Rarely, Although the lesion was hyperintense in axial T1-weighted images (B) (arrow), its centre was hypointense and the periphery was hyperintense on T2-weighted (C) and fluid-attenuated inversion recovery (D) images (arrow). they appear as hypodense or isodense [1] . There might be a thin capsula enhanced with contrast material. Periventricular hypodensity or enlarged temporal horns could be seen on a CT view due to increased intraventricular pressure and transependymal cerebrospinal fluid leak [11] . Rarely, calcification and hemorrhage might be seen as well [12] .
The MR view of colloid cysts is very variable due to cyst ingredient. Approximately half of the cysts are hyperintense when compared with brain parenchyma on T1-weighted (W) images, the remaining cysts are iso-or hypointense (Figure 2 ). An increased cholesterol ingredient shortens T1 relaxation time and is the reason of hyperintense view on T1W images [13] . The majority of colloid cysts appear as hypointense in T2W sequences. Usually, there is no diffusion restriction in colloid cysts on diffusion weighted images (Figure 3) . Rarely, fluid-fluid levels can be seen, or, within the lesion, there may be central and peripheral components with different intensities [1] .
It is difficult to recognize colloid cysts with fluidattenuated inversion recovery (FLAIR) sequence, which are hypointense on T2W evaluations. Similarly, it could be hard to diagnose cysts that are isointense with CSF on T1W and T2W images, and, sometimes, CT examinations could better show them [1] . However, with the introduction of 3-Tesla MR devices, the signal-to-noise rate of the images significantly increased. Due to this increase, it becomes possible to scan whole-brain tissue in a reasonable time period and obtain T1W and T2W images by using 3-dimensional (3D) isotropic voxel sequences (ie, 3D volumetric interpolated breath-hold examination [VIBE], 3D sampling perfection with application-optimized contrasts using different flipangle evolutions [SPACE], or 3D magnetization-prepared rapid gradient-echo imaging [MPRAGE] sequences). By using these sequences, it is possible to diagnose and evaluate small-sized colloid cysts or cysts with different signal intensities (Figure 4) . Also, most current 1.5-Tesla scanners can do this.
In chemical analysis of the colloid cysts, it was found that different signal properties in CT and MR are not due to different metallic elements but rather to the high cholesterol ingredient [1, 14] . The radiologic images of the colloid cysts could be helpful in treatment planning. The hyperdense appearance on CT is a result of the viscous ingredient and would suggest that stereotaxic aspiration would be ineffective. Similarly, a hypointense appearance on a T2W image would suggest that an aspiration attempt could fail. Cysts that are hypodense on CT and hyperintense on T2W could be treated by aspiration ( Figure 5 ) [15] . The radiologic appearances of colloid cysts could be helpful in directing these patients to alternative treatment modalities [1] .
Conclusion
The radiologic appearances of colloidal cysts are dependent on cyst ingredient. Cysts that are especially rich in protein and cholesterol tend to be hyperdense on CT, hypointense on T2W sequences, and hyperintense on T1W sequences. These cysts are viscous, and the success of aspiration is significantly low. In the diagnosis and evaluation of small-sized cysts that have an ingredient similar to CSF, 3D sequences and/or 3-Tesla devices might be useful. The radiologic appearances of colloid cysts could play an important role in directing these patients to alternative surgical modalities, including resection.
